Objective: Caregiver research has relied on composite measures (eg, count) of unmet supportive care needs to determine relationships with anxiety and depression.
The current cost containment climate of health-care systems is shifting care from specialized care settings to the community, creating an everincreasing hidden workforce of caregivers. 1 Caregiving by a family member is critical in maintaining and improving the well-being of individuals living with cancer and in reducing demands on health-care systems. 2 Worldwide, cancer is among the most common conditions requiring support from caregivers, 2 with caregivers providing a high proportion of the care patients need. 3 The amount of time caregivers commit to their role ranges from 7 to 41 hours per week and includes practical and medical care, emotional support, household tasks, financial management, and advocacy/decision-making role. 2, 4 Caregivers often take on complex illness management roles with little to no formal support or skills training and regardless of their readiness to do so. 5 This, in turn, can result in high levels of physical, (eg, fatigue), social (eg, isolation), financial (eg, reduced work), and emotional (eg, anxiety) burden. 5 A meta-analysis found that 26.3%
of caregivers reported depression (range = 18.4-35.0%), whereas 40.1% reported anxiety (range = 25.4-55.9%). 6 These high rates of anxiety and depression require prompt action, because patients'
and caregivers' emotional well-being are interdependent, 7 and depression and anxiety limit caregivers' ability to fulfil their vital roles. 8 One variable associated with caregivers' depression and anxiety is unmet supportive care needs, 9 defined as the gap between the support required by caregivers and the support they actually receive. 10 A review by our team 9 revealed that 16% to 68% of caregivers reported unmet needs across 6 domains: comprehensive cancer care (eg, access to services), emotional/psychological (eg, dealing with own emotional distress), caregiver impact and daily activities (eg, finances), relationship (eg, communicating with patient), information (eg, knowing what to expect), and spirituality (eg, hope for future). Caregivers' unmet needs are not only associated with their depression and anxiety but also adversely affect patients' well-being. 9 Although the unmet needs literature point to some foci for interventions, one limitation has been the reliance on composite measures of unmet needs, mainly unmet need count and proportion of caregivers experiencing at least one unmet need. 9 Other studies have relied on unmet needs subscale (domain) mean scores. 9 This traditional approach assumes that all unmet needs are equal and might be omitting (potentially) those that are most individually predictive of anxiety and depression (but not necessarily "prevalent"). To date, there has been no attempt to identify those individual unmet needs most associated with poorer outcomes. As most studies use traditional regression analyses, the length of unmet needs surveys might explain the reliance on composite measures, as large samples would inadvertently be required. However, other statistical methods could be used (eg, partial least square regression) to narrow the list of unmet needs. Using innovative statistical methods in this field is needed to better understand which caregiver unmet needs are most problematic to design effective interventions and optimize caregivers' and, indirectly, patients' illness adjustment.
We have previously reported on the prevalence and predictors of caregiver's unmet needs at 6 months and 1 and 2 years after the patient's cancer diagnosis. 11 This study adds to this publication by taking on a novel approach to identify those individual unmet needs that are most significantly associated with caregivers' depression and anxiety at 6 months and 1, 2, 3.5, and 5 years following the patients' diagnosis. 
| Data collection
Caregivers were surveyed first at 6 to 8 months postdiagnosis (wave 1) and then at 1, 2, 3.5, and 5 years (waves 2-5, respectively). For this analysis, depression, anxiety, and unmet needs were taken into consideration.
| Depression and anxiety
The 14-item Hospital Anxiety and Depression Scale (HADS) 15 assessed depression and anxiety. The HADS items are equally divided into 2 subscales: HADS-Depression and HADS-Anxiety with each item scored from 0 to 3 (possible subscale scores = 0-21). Subscale reliability ranges from α = .67 to .93 in previous studies 16 and exceeds .85 in the P&CS. 13 
| Unmet needs
The Supportive Care Needs Survey-Partners and Caregivers (SCNS-P&CS) 12 was used to assess 44 caregivers unmet needs. Each need was rated from 1 = not applicable to 5 = high unmet need. Needs with a score of 3 or above were considered unmet. Items can be grouped along 4 domains: health-care service needs, psychological and emotional needs, work and social needs, and information needs, whereby item scores are summed and standardized 0 to 100. The SCNS-P&CS has been used in several caregiver studies 9, 17 and has adequate internal consistency (α = .88-.94). 12 
| Demographics and illness variables
Caregiver demographics assessed were age, sex, country of birth, marital status, education, employment, current household income, relationship to the person they are caring for, and caregiver-patient living arrangements.
| Data analysis
To describe the type of unmet needs experienced, ranks based on frequency were assigned and top ranking needs were examined across waves to identify patterns. Linear mixed model 18 was used to test the effect of time on unmet needs count. To address the main objective of this analysis, 2 types of analyses were conducted. First, the list of unmet needs was reduced by performing partial least square regression at each time point (cross-sectional analysis). Partial least square regression is appropriate (and preferable to multiple linear regression) when dealing with highly correlated variables and with small variables per observation ratio. 19 Unmet needs considered to be significantly associated with the outcomes were those with a variable importance in projection (VIP) exceeding 1.0. 20 In the second step, significant unmet needs (ie, VIP > 1) were then considered for model selection using the Bayesian model averaging approach. 21 Bayesian model averaging identified those unmet needs at each time point most associated with depression and anxiety. Unlike standard model selection procedures, which typically aim to identify the single "best" model, Bayesian model averaging accounts for model uncertainty. 22 From each selected model, the average probability of having a nonzero coefficient (prob of 0) and the expected posterior value were computed for each item. The cutoff points to interpret the posterior probability were <50% no evidence of effect, 50% to 75% weak evidence, 75% to 95% positive evidence, 95% to 99% strong evidence, and >99% very strong evidence. 23 In this analysis, the focus is on at least positive evidence.
Data analysis was conducted using SAS software, version 9.4, and R CRAN software. This analysis included caregivers who participated in all waves. Missing data did not follow a particular pattern and were less than 5%. For HADS, a single missing item from a subscale was inferred by using the mean of the remaining 6 items. For the SCNS-P&CS, if at least 80% of the survey was completed, missing items were coded as "no need" (done for 0.1% of needs data). The other significant unmet needs were wave specific and not necessarily those that were most prevalent ( Table 2) . For anxiety (Table 2) 
| DISCUSSION
The present study is first to document caregivers' unmet needs over an extended period and is novel by determining the individual impact of unmet needs on anxiety and depression. Each key finding is discussed in turn.
As might be expected, from waves 1 (6 months) to 4 (3.5 years), the mean number of unmet needs decreased from 7.0 to 2.9 (see supporting information). A similar finding was reported by Kim et al 24 among 3 cross-sectional cohorts, whereby 38% to 68% of caregivers reported unmet needs at 2 months, 49% to 60% at 2 years, and 19% to 36% at 5 years. Unlike the study of Kim et al, 24 the present study documented an increase in unmet needs at wave 5 (5 years). This discrepancy might be explained by the difference in patients' cancer types and ultimately the cross-sectional nature of the analysis of Kim et al. 24 An increase in unmet needs in the present study might be related to caregivers no longer being able to sustain their role without the needed support or that chronic unmet needs have weakened their resiliency. 25 Alternatively, some patients might have died or were not declared cancer free. This would be consistent with findings from Butow et al 26 who
found that unmet needs increased among caregivers of women with ovarian cancer in the last year of life.
A set of 8 core and 3 frequent unmet needs were identified, mostly corroborating findings of previous cross-sectional studies. However, the present analysis adds to this literature by documenting the pervasiveness of these needs over time. Some of the core and frequent unmet needs also overlapped with those commonly reported by patients, including fears about the cancer spreading and uncertainty about the future. 28 This observation provides a rationale for dyadic or couplebased interventions, whereby addressing patients' and caregivers' unmet needs can have synergistic effects and enhance outcomes for both. 29 Although a set of core and frequent needs was identified on the basis of prevalence, these were not necessarily the most significant ones.
The present study is the first one to go beyond the reliance on composite measures of unmet needs to identify individual unmet needs associated with depression and/or anxiety. The finding that none of the core unmet needs were significant for depression challenges the traditional practice of relying on prevalence to make decision about the content of interventions. 9 For depression, targeting less prevalent unmet needs such as 42-Decisions in context of uncertainty and 22-Impact of cancer on carer working life appear critical. However, for anxiety, 3 core unmet needs were significant and point to key intervention content that might benefit the majority of caregivers. As caregivers tend to subjugate their own needs for those of the patient 30 working life). In the early survivorship phase, patients continue to experience a number of challenges and caregivers must adapt to an ongoing set of patient care needs without the certainty offered by health-care professionals and without knowing the extent to which the patient will recover. 31 
| Clinical implications
Findings provide targets for interventions most likely to impact on caregivers' anxiety and depression. On the basis of the present findings and other unmet needs studies, 9 our recommendation is for caregiver interventions to include core and optional content. 36 The core content would address the most prevalent unmet needs, likely to benefit the majority of caregivers, whereas the optional content would be tailored to caregivers' unmet needs that are not necessarily frequent but that are most significant for depression and/or anxiety. Research is needed to determine whether interventions specifically addressing caregivers' most significant unmet needs are more efficacious than interventions that address caregiver coping skills more generically.
| Study limitations
A strength is that our sample size is sufficient for our analysis. According to Goodhue et al, 37 a sample size of 219 caregivers gives us a power > 0.8 to detect at least a medium effect size, corresponding to an estimate of an unmet need parameter >0.26. Our analysis also required application of Bayesian model averaging, a Bayesian method, for which no sample size considerations are mandatory. However, a wellknown rule of thumb 38 recommends working with at least 10 observations per variable for developing a stable model; since most of the models retained by the Bayesian model averaging analysis contain less than 10 variables, the rule of thumb was satisfied in our development. 38 A limitation is that this study was conducted in the 2 Australian states with the largest populations and findings might not be generalizable to other countries and health-care settings. Another limitation is that a precise consent rate cannot be calculated (number of survivors who had an eligible caregiver unknown). The retention rate across waves was 55%, which might impact on the generalizability of the findings. The cross-sectional nature of the analysis at each wave cannot establish causal links between the independent and dependent variables in this study. Another limitation is that it is possible that the association between some unmet needs and the outcomes reflects overlap in symptoms. 
